Okadaic acid potentiates 3-methylcholanthrene-induced CYP2A8 gene expression in primary cultures of Syrian hamster hepatocytes: possible involvement of activator protein-1.
In Syrian hamster liver, treatment with 3-methylcholanthrene (3-MC) markedly induces an isozyme of cytochrome P450 (CYP), CYP2A8. To elucidate the mechanism of this induction, we studied the effect of okadaic acid (OA), an inhibitor of serine threonine protein phosphatases 1 and 2A, on 3-MC-induced CYP2A8 expression in primary cultures of Syrian hamster hepatocytes. The addition of OA to the cultured hepatocytes at a concentration of 1 nM potentiated 3-MC- (0.1 and 1 microM) induced expression of mRNA and protein of CYP2A8 and its associated coumarin 7-hydroxylase activity. In addition, OA not only induced c-fos and jun-D mRNA, components of transcription factor activator protein-1 (AP-1), with an increase in AP-1 binding activity in the nucleus, but also activated AP-1-dependent gene transcription in the hepatocytes. The dose-dependent effect of OA on 3-MC-induced CYP2A8 expression corresponded to that of OA on c-fos and jun-D mRNA induction and on the activation of AP-1-dependent gene transcription. The expression of c-fos and jun-D mRNA induced by OA preceded the expression of CYP2A8 mRNA potentiated by co-treatment with 3-MC and OA. Treatment with anisomycin and cycloheximide also potentiated 0.1 microM 3-MC-induced coumarin 7-hydroxylase activity, induced c-fos and jun-D mRNA expression, and activated AP-1-dependent gene transcription in the hepatocytes. Furthermore, 3-MC-induced CYP2A8 expression was potentiated in the hepatocytes transfected with c-Jun expression plasmid. These results suggest that AP-1, inducible by serine threonine protein kinase, may be one of the components of the signal transduction system from 3-MC to CYP2A8 gene expression.